BACKGROUND: Although hospitalized patients with advanced cancer have a low chance of surviving cardiopulmonary resuscitation (CPR), the processes by which they change their code status from full code to do not resuscitate (DNR) are unknown. METHODS: We conducted a mixed-methods study on a prospective cohort of hospitalized patients with advanced cancer. Two physicians used a consensus-driven medical record review to characterize processes that led to code status order transitions from full code to DNR. RESULTS: In total, 1047 hospitalizations were reviewed among 728 patients. Admitting clinicians did not address code status in 53% of hospitalizations, resulting in code status orders of "presumed full." In total, 275 patients (26.3%) transitioned from full code to DNR, and 48.7% (134 of 275 patients) of those had an order of "presumed full" at admission; however, upon further clarification, the patients expressed that they had wished to be DNR before the hospitalization. We identified 3 additional processes leading to order transition from full code to DNR acute clinical deterioration (15.3%), discontinuation of cancer-directed therapy (17.1%), and education about the potential harms/futility of CPR (15.3%). Compared with discontinuing therapy and education, transitions because of acute clinical deterioration were associated with less patient involvement (P 5 .002), a shorter time to death (P < .001), and a greater likelihood of inpatient death (P 5 .005). CONCLUSIONS: One-half of code status order changes among hospitalized patients with advanced cancer were because of full code orders in patients who had a preference for DNR before hospitalization. Transitions due of acute clinical deterioration were associated with less patient engagement and a higher likelihood of inpatient death. Cancer 2017;123:4895-902.
INTRODUCTION
Eliciting and honoring patients' treatment preferences at the end of life (EOL) is an essential component of high-quality medical care. [1] [2] [3] However, for patients with advanced cancer, conversations about life-sustaining interventions, such as cardiopulmonary resuscitation (CPR) and mechanical ventilation (code status) often do not occur at all or occur late in the illness trajectory. [4] [5] [6] Because patients with advanced cancer have a very low likelihood of surviving CPR, 7, 8 these interventions are increasingly considered indicators of poor-quality care at the EOL. 9, 10 Thus, there is a critical need to engage patients with advanced cancer in honest and informative conversations about their preferences for life-sustaining treatments at the EOL.
Despite the need for such conversations, only a minority of outpatients with advanced cancer have a documented code status. 11 In fact, the majority of code status discussions with patients who have advanced cancer occur during hospitalizations. 12 Prior research on inpatient code status discussions have focused on predictors and outcomes of these discussions. 4, [13] [14] [15] [16] Although these studies have helped identify the scope of the problems in addressing patients' preferences for life-sustaining interventions, no data exist on the processes involved in code status transitions during hospitalizations for patients with advanced cancer. Examining the processes of how and when clinicians engage patients in conversations leading to code status transitions allows us to identify potentially modifiable factors to improve patient-clinician communication about EOL care preferences and thereby enhance the quality of care for patients with advanced cancer.
The objective of our study was to examine how code status order transitions occurred in hospitalized patients with advanced cancer. We sought to identify the processes involved in code status order changes from full code to do not resuscitate (DNR) in a cohort of hospitalized patients with advanced cancer who were enrolled in a prospective longitudinal study, using mixed qualitative and quantitative methodologies. In addition, we explored the association between these processes and the characteristics of code status discussions as well as EOL outcomes, including the time from discussion to patient death and the location of death.
MATERIALS AND METHODS

Study Design
We enrolled 728 patients with advanced cancer who experienced an unplanned hospital admission at Massachusetts General Hospital (MGH) between September 2014 and October 2015. We recruited consecutive patients who had their first unplanned hospitalization during the study period by screening the inpatient oncology census. Study staff obtained written, informed consent from eligible patients. The Dana Farber/Harvard Cancer Center Institutional Review Board approved the study protocol.
Study Participants
Patient eligibility criteria included: 1) age 18 years and 2) admission to MGH with a known diagnosis of advanced cancer. We defined patients with advanced cancer as those who were not receiving treatment with curative intent, based on chemotherapy order entry treatment intent designation or clinical documents. We excluded patients who were unable to provide informed consent in English. We also excluded patients who were admitted for a planned hospitalization (including hospitalization for chemotherapy, planned surgeries, or chemotherapy desensitization).
Code Status Orders
We identified patients' code status during their hospitalization based on a review of the code status order entry as documented in the electronic medical record. All patients admitted to MGH must have a code status order entered upon admission with the following options: 1) presumed full (not discussed), 2) confirmed full (discussed with the patient and/or family), or 3) do not resuscitate or intubate (DNR). The code status order is required for all admissions, because the admitting clinicians cannot bypass the code status order entry screen when writing admission orders. The electronic medical record order entry also contains any history of code status order changes that occur during the hospitalization. For example, if a clinician changes the code status order for a patient from full code to DNR during hospitalization, then the order entry has a detailed history of the date and time of this code status order change.
Processes Leading to Code Status Order Change From Full Code to DNR
Two physicians (A.E-.J. and K.L.-M.) independently reviewed the electronic medical record for 10 hospitalized patients who had documented code status order changes from full code to DNR to develop a coding schema for the processes involved in such transitions. The physicians reviewed all inpatient notes, progress notes, nursing notes, and discharge summaries. In addition, the physicians searched the medical record for the following terms: "code status," "DNR," and "full code," to ensure that all documentation pertaining to code status transitions was captured. The 2 physicians then identified categories of processes involved in code status order changes and refined them using a consensus panel (A.E.-J., K.L.-M., R.D.N., and J.S.T.). Ten additional patients were then independently coded by each physician to ensure that all processes of code status order change were captured by the categories. Subsequently, the 2 physicians independently coded all hospitalizations with code status order changes from full code to DNR, achieving excellent reliability (j 5 0.91; 95% confidence interval, 0.86-0.96). The 2 physicians then reviewed all cases with disagreement and reached consensus regarding their appropriate categorization. This qualitative approach to characterize processes involved in medical decision making based on a medical record review has previously been used. 17 The 2 coders also obtained additional characteristics regarding the discussions leading to code status transitions from the medical record. Specifically, the coders identified whether patients or their caregivers were involved in the discussions (yes vs no vs unable to identify). Coders also identified the primary initiator of code status discussions (inpatient team, outpatient oncologist, palliative care, or patient/family). Disagreements between the 2 coders were discussed until consensus was achieved.
Demographic and Clinical Factors
Each patient registering for care at MGH is required to provide demographic information, which is documented in the demographic section of the electronic medical record. We reviewed the demographic section to obtain patients' date of birth, sex, race, relationship status, Original Article education, and religion. We also reviewed patients' oncology clinic notes to determine the Charlson comorbidity index, the date of diagnosis with advanced cancer, and the cancer type. We used the electronic medical record to collect information on death date, hospice use, location of death, and whether the patient completed a Massachusetts Medical Orders for Life-Sustaining Treatment (MOLST) form.
Statistical Analysis
We performed statistical analyses using STATA (version 9.3; Stata Corporation, College Station, TX). All patients' characteristics and outcomes were summarized as frequencies and percentages for categorical variables and as means 6 standard deviations for continuous variables. We used frequencies and percentages to examine the processes involved in code status order change from full code to DNR. We grouped the processes involved in code status order change from full code to DNR into 3 general categories: 1) acute clinical deterioration; 2) discontinuation of cancer-directed therapies; and 3) education about potential harm and futility of CPR. We then examined the association between the general categories involved in changing a code status order from full code to DNR and the characteristics of discussions as well as EOL outcomes using chi-square tests and Kruskal-Wallis tests for categorical and continuous variables, respectively. All reported P values are 2-sided, and P < .05 is considered statistically significant.
RESULTS
Baseline Characteristics
We enrolled 728 patients with advanced cancer who experienced 1047 unique, unplanned hospital admissions between September 2014 and October 2015. Figure 1 depicts code status order changes during these hospitalizations. In 555 of 1047 hospitalizations (53%), clinicians did not address code status, resulting in a code status order of presumed full (not discussed) throughout the hospitalization period. In total, 317 of 1047 hospitalizations (30.3%) had a code status order change from presumed full or confirmed full code to DNR.
To identify a cohort of patients who experienced a code status order change from full code to DNR, we excluded hospitalizations in which code status remained unchanged (N 5 730 hospitalizations) (Fig. 2) . We also excluded multiple hospitalizations for the same patient who experienced a code status order change (N 5 41 hospitalizations). Thus, the final cohort included 275 patients with 275 unique hospitalizations who experienced a code status order change from full code to DNR. Table 1 depicts baseline clinical variables of all patients who experienced a code status order change from full code to DNR. The mean 6 standard deviation age Code Status in Advanced Cancer/El-Jawahri et al Cancer December 15, 2017 was 65.80 6 11.73 years, the patients were predominantly white (225 of 275 patients; 92.7%), and the majority were women (138 of 275 51.2%) with lung or gastrointestinal cancer (157 of 275 patients; 57.1%). Only 31 of 275 patients (11.3%) completed a MOLST form before hospitalization.
Processes Involved in Code Status Order Change From Full Code to DNR
We identified 8 processes involved in patients' code status order change from full code to DNR (Fig. 3) . These processes were: 1) "presumed full" code status order on admission, although, upon further clarification, the patient expressed their wish to be DNR before the hospitalization (134 of 275 patients; 48.7%); 2) acute clinical deterioration leading to code status transition (42 of 275 patients; 15.3%); 3) a decision to focus on comfort by stopping all therapies (26 of 275 patients; 9.5%); 4) education of patients and families about the potential harms of CPR at the EOL (25 of 275 patients; 9.1%); 5) patients' clinical and functional status precluded any further cancer-directed therapy (17 of 275 patients; 6.2%); 6) education of patients and families about the minimal chance of recovery from CPR (17 of 275 patients; 6.2%); 7) lack of further cancer-directed therapy options (4 of 275 patients; 1.5%); and 8) confusion of patients and families about code status (2 of 275 patients; 0.7%). In 8 of 275 patients (2.9%), we were unable to identify the processes involved in code status order change from full code to DNR.
After excluding patients with initially incorrect code status orders (N 5 134) and those without an identifiable process (N 5 8), we grouped the processes involved in code status order change from full code to DNR into 3 general categories: 1) decision to discontinue cancer-directed therapies (47 of 133 patients; 35.3%), which included patients with a decision to focus on comfort by stopping all therapies, those whose clinical and functional status precluded any further cancer-directed therapy, and those who lacked further cancer-directed therapy options; 2) acute clinical deterioration leading to code status transition (42 of 133 patients; 32%); and 3) Figure 2 . This is a flow diagram of the current study. DNR indicates do not resuscitate. education about the potential harm or futility of CPR, resulting in code status transition to DNR (42 of 133 patients; 32%), which included patients who were educated about the potential harm of CPR at the EOL and those educated about the minimal chance of recovery from CPR. The remaining 2 of 133 patients did not fit in any of these general categories (confusion of patients and families about code status (N 5 2)).
Association of General Processes Involved in Code Status Order Change From Full Code to DNR With Discussion Characteristics and EOL Outcomes
Compared with acute clinical deterioration or discontinuing cancer-directed therapy, education about the harms or futility of CPR leading to code status order change was more likely: 1) to involve patients in the discussions (acute clinical deterioration 5 67.4% vs discontinuation of cancer-directed therapy 85.1% vs education about harms or futility of CPR 95.3%; P 5 .002), and 2) to be initiated by palliative care clinicians (acute clinical deterioration 5 4.7% vs discontinuation of cancer-directed therapy 13.3% vs education about harms or futility of CPR 40.5%; P < .0001) ( Table 2) .
DISCUSSION
In this study of hospitalized patients with advanced cancer, we observed that over one-half of patients did not participate in a code status discussion and were ordered as "presumed full code" throughout their hospitalization. Notably, among patients with advanced cancer who had a code status order change from full code to DNR, 48% had a preference for DNR before the hospitalization but nonetheless were ordered as "presumed full code" and did not have appropriate discussions regarding their CPR preferences at the time of their admission. Patients commonly had their code status order changed from full code to DNR during hospitalization as a result of an acute clinical deterioration, a decision to discontinue cancerdirected therapy, or after being educated about the potential harms or futility of CPR. Code status order changes due of acute clinical deterioration were associated with less patient engagement and a greater likelihood of inpatient death, whereas order changes as a result of patient education about CPR were more likely to involve palliative care clinicians and to occur earlier in the course of illness.
To our knowledge, this is the first study to date reporting the frequency and processes involved in code status discussions in hospitalized patients with advanced cancer. The majority of patients with advanced cancer who experienced an unplanned hospitalization did not have a code status discussion despite their often poor prognosis. Unfortunately, these findings are similar to the reports of the SUPPORT trial from 2 decades ago, demonstrating that only 47% of physicians of patients with life-threatening diagnoses knew that their patients preferred to avoid CPR. 6 Although some studies have documented the low frequency of code status discussions in the general medicine population, 16, 18, 19 our findings are particularly alarming as they pertain to hospitalized patients who have advanced cancer with a substantial risk of experiencing an acute, life-threatening event during hospitalization. Unplanned hospitalization in patients with advanced cancer represents a clinically significant event, which may provide an important opportunity to engage patients and families in difficult discussions regarding their EOL care preferences. 20 Thus, interventions are critically needed to improve communication and code status documentation for hospitalized patients with advanced cancer.
We also observed that the most common reason for a code status order change from full code to DNR during hospitalization was to correct the code status for patients who had a documented preference to be DNR before hospitalization but did not have an appropriate discussion regarding their preferences at the time of admission. In fact, approximately one-half of patients who had a code status order change from full code to DNR had an initially incorrect full code order at the time of admission to the hospital. It is noteworthy that these patients were at risk for receiving aggressive interventions at the EOL against their wishes because clinicians had failed to discuss their code status preferences. In 1 study, Mirza and colleagues observed that CPR was not addressed in the admitting medical records for 76% of patients who underwent CPR during hospitalization. 21 These findings underscore the critical need for interventions to promote code status discussions and ensure the delivery of patient-concordant care at the EOL. For example, the "presumed full code" option may not be an appropriate code status order We used a novel, qualitative framework to identify the processes involved in code status transitions in hospitalized patients with advanced cancer. Our excellent intercoder reliability while using this methodology highlights the rigor of the approach, offering future opportunity to use a similar strategy in studying code status transitions in other populations. We also observed that educating patients about the potential hams and futility of CPR may result in addressing EOL care preferences earlier in the course of illness. Studies have indicated that clinicians often do not discuss the likelihood of success with CPR or patients' overall prognosis when engaging in code status discussions. 12, 18, 25, 26 Such poor communication represents a missed opportunity to better inform patients and families regarding the use of life-sustaining treatment. It is noteworthy that code status transitions that occur acutely as a result of patient's clinical decompensation often do not involve patients in the discussion and frequently result in a hospital death and poor-quality care.
14,27 Addressing patients' goals and EOL care preferences is a process and a conversation that takes place over time, ideally in the outpatient setting, with their oncology clinicians. Ensuring the accurate documentation of these conversations in the outpatient setting will also be instrumental to enhancing the delivery of patient-concordant care during future hospitalizations and at the EOL.
Our study has several important limitations. First, because we relied on the medical record to characterize code status transitions, the documentation may not have fully captured the components of the processes involved in code status order changes, the nature of code status discussions, or possible earlier undocumented discussions. Second, the patients were recruited from a single center, which may limit the generalizability of the results to other care settings. Third, our institution has a robust inpatient palliative care program, which may have contributed to the finding of a relatively high frequency of education about the potential harms and futility of CPR during code status order changes.
This work highlights critical gaps in communication about CPR preferences in hospitalized patients with advanced cancer. The majority of hospitalized patients with advanced cancer did not have a code status discussion upon admission. It is important to note that these deficits in communication place patients at high risk for receiving aggressive medical interventions at the EOL against their wishes. Not eliciting patients' CPR preferences at the time of admission was the most common cause of a code status order change from full code to DNR during hospitalization, which places them at high risk for poor-quality care. Educating patients and families about the potential harms and futility of CPR emerged as an important process leading to code status transitions earlier in the course of illness. Future interventions to enhance code status discussions and reduce code status transitions that occur at the time of acute clinical deterioration are needed. 
